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A TRANSFORMATIVE APPROACH TO
INCORPORATING ADAPTIVE COURSEWARE:
STRATEGIC IMPLEMENTATION, BACKWARD DESIGN
AND RESEARCH-BASED TEACHING PRACTICES
Tonya Buchan, Stanley Kruse, Jennifer Todd, Lee Kauffman Tyson
(Colorado State University)
Colorado State University is an R1 university located in Fort Collins, Colorado,
sixty miles north of Denver. The university serves an undergraduate population of
over 26,000 students. As a land-grant institution, the university’s inherent mission
is to serve all Colorado residents and intentionally recruit and support historically
underrepresented students, including students of color, first-generation students,
and low-income students.

INTRODUCTION
Student success, retention and persistence play a significant role in the current
higher education landscape from both a financial and academic standpoint. More
than any other time in history, institutions serve a student body diverse in
educational, ethnic, and socio-economic backgrounds, prompting the need to
reexamine both structural and pedagogical traditions. Colorado State University
(CSU) faced the student success and retention challenge in 2007 with the first of
two Student Success Initiatives that would raise retention rates for all students
regardless of their background. The first Student Success Initiative (SSI 1) focused
on establishing university wide structures that promoted student success and
resulted in the creation of academic learning communities, dedicated academic
advisors, tutoring and study groups, and the Institute for Learning and Teaching
(TILT). SSI 1 achieved “historic highs in retention rates among first-year freshmen
and transfer students, and historic highs in four-, five- and six-year graduation rates
all while reducing graduation gaps for first generation, low-income and minority
groups.” 1
In 2011 CSU’s president, Dr. Tony Frank, challenged the university to
increase the six-year graduation rate to 80% with no gaps in success for the Fall
2020 cohort. This new challenge prompted university administrators to embark on
https://source.colostate.edu/colorado-state-university-helps-launch-national-effort-to-booststudent-access-and-achievement/
1
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Student Success Initiative 2 (SSI 2), shifting the focus to faculty impact on student
success by “[better equipping] faculty and staff with awareness, strategies, and tools
that make the greatest difference in learning- and support-focused interactions.”2
The initiative included Intergroup Relations training, Inclusive Pedagogy training,
and the development of the Teaching Effectiveness Framework (TEF) to guide
pedagogical professional development and teaching evaluations.
In July 2016, CSU joined seven other public and land-grant institutions in
the Accelerating Adoption of Adaptive Courseware grant sponsored by the
Personalized Learning Consortium (PLC) of the Association of Public and Landgrant Universities (APLU). The grant supported data collection for four academic
year cohorts ending in May 2020 and required 15% - 20% of the general education
enrollments be taught with an adaptive courseware component. The courseware
grant was viewed as an opportunity to support SSI 2 by offering personalized
learning to CSU students and individualized support to faculty. A primary objective
of the grant was to further knowledge on the use of adaptive courseware in highenrollment, general education courses.
WHAT IS ADAPTIVE COURSEWARE?
Adaptive courseware tailors’ content to students' current levels of knowledge by
assigning problems or activities appropriate to the level of mastery the student has
demonstrated in answers to previous problems. The courseware collects learning
analytics data and provides reports that faculty members can use to make decisions
related to instructional practices, student engagement, and formative feedback.
Adaptive courseware technology supports students in achieving foundational
learning objectives outside of class, promoting mastery at the lower levels of
Blooms’ Taxonomy (Gebhardt, 2018).
PURPOSE
A primary objective of the grant was to scale the adoption of adaptive courseware
in general education courses at each of the grant institutions. CSU targeted highenrollment, general education courses. As demonstrated in Table 1, CSU scaled
quickly with 11,336 enrollments, just shy of the 12,300 enrollment target, within
two years. By May 2020, it is projected that over 40,000 CSU students will have
taken courses that were developed following the combination of backward design,
adaptive courseware, and research-based teaching practices implemented as part of
participation in the grant.

2

https://studentsuccess.colostate.edu/about/student-success-initiative-2/
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METHODS --- INTEGRATING ADAPTIVE COURSEWARE
Though not required by the grant, CSU took a three-pronged, transformative
approach to the integration of adaptive courseware. Instead of simply adding
adaptive courseware to the course, CSU divided the courseware integration into
three components: 1) strategic implementation of courseware, 2) backward course
design, and 3) incorporation of research-based teaching practices. Specifically,
instructional designers from the Institute for Learning and Teaching (TILT)
regularly consulted with faculty to determine the best adaptive courseware and
research-based teaching practices that aligned with course objectives and
instructional goals. CSU’s additions to the grant requirements were intended to
promote academic success for all students, but particularly for students from
historically underserved groups, since active learning with increased structure has
been shown to reduce the achievement gap (Haak et al., 2011). In 2016, 23% of
CSU students were Pell-eligible and 42% were at-risk, as first-generation, lowincome, and/or racially/ethnically diverse learners. In alignment with SSI 2, the
goal was to eliminate the gaps for these traditionally underserved students while
still benefiting all students.
Table 1
Scaling the use of adaptive courseware Fall 2016-May 2020
Academic Year
Enrollments using courseware at end of term (EOT)
2016 - 2017
3,124 in 51 sections
2017 - 2018
8,212 in 82 sections
2018 - 2019
15,175 in 125 sections
2019 – 2020
Anticipate 15,200 enrollments in 126 sections
Grant Total
Estimate 40,000+ enrollments through May 2020
STRATEGIC IMPLEMENTATION OF ADAPTIVE COURSEWARE

In 2016, the systematic use of adaptive courseware was still in its infancy and
academic research was limited; information related to the effectiveness of adaptive
courseware existed largely as publisher/vendor reports and white papers. Thus, the
lack of research literature at that time was a barrier to the adoption of adaptive
courseware use among faculty members who were hesitant to adopt a technology
without a neutral or peer-reviewed process that attested to effectiveness of adaptive
courseware. Therefore, we targeted faculty members willing to be early adopters
and willing to experiment with the courseware despite the lack of peer-reviewed
literature.
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Recruiting courses for courseware adoption. In an effort to address the
success gap for historically underserved students, the adaptive courseware grant
targeted courses with:
• high enrollment numbers to impact scaling;
• high rates of D’s, F’s, or withdrawals (DFW) and/or high number of Pell
recipients;
• courses identified by CSU Institutional Research, Planning and
Effectiveness as predictors of graduation; and
• faculty members who were willing to be early adopters and incorporate
an adaptive courseware platform as a graded and integral part of the
student workload.
Participating faculty received the following incentives:
• a salary stipend upon signing a Memorandum of Understanding;
• individualized instructional design support; and
• membership in a faculty learning community.
Courseware selection. Per the adaptive courseware grant, faculty chose
from twenty-one approved adaptive learning platforms as selected using the
Courseware in Context Framework (CWiC) developed by Tyton Partners. When
choosing an adaptive courseware platform, faculty members were most concerned
with the textbook associated with the platform. In other words, faculty prioritized
the content quality over features of the adaptive courseware. Courseware vendors
used by CSU grant participants included: McGraw-Hill LearnSmart with Connect,
Pearson MyLabs, Wiley-Plus Orion, MacMillan Learning Curve with LaunchPad,
Inquizitive, and CogBooks.
Use of courseware analytics to support students. Overall, vendors
promote the courseware analytic dashboard as a way to identify: 1) students who
may be struggling and 2) the learning objectives or key concepts that may need
clarification. While the specifications of these products vary, adaptive courseware
provides space for students to engage with foundational course content outside the
classroom (beyond reading the text). Ideally students’ engagement with course
content outside of class frees up class time for instructors to focus on active learning
and on student processing of material at a higher-level, building on the foundational
knowledge students have learned from interacting with the courseware. The
courseware reports typically provide instructors with information related to student
performance in the courseware and identifies content areas in which students
struggle or may need additional instruction. This information can inform how the
instructor may approach subsequent class sessions.
22

FACULTY PROFESSIONAL DEVELOPMENT
(BACKWARD) COURSE REDESIGN CONSULTATIONS
Following the principle of backward design, the redesign process started with a
review of course learning outcomes (Wiggins & McTighe, 2005). Faculty members
were encouraged to revise ambiguous or outdated course outcomes and use these
revised outcomes to anchor course content – both within the adaptive courseware
and within the lecture materials, as well as throughout classroom-based activities.
This alignment of adaptive courseware, content, and activities is an important
aspect of a successful implementation (Wozniak, 2016).
The instructional design team created a checklist (provided herein as
Appendix A) consisting of six phases of implementation for onboarding
participating faculty. The phases included: 1) Explore, 2) Strategize, 3) Formalize,
4) Design, 5) Implement, and 6) Wrap-up. The checklist allowed instructional
designers to determine faculty and student needs, to track progress, and to
standardize consultations for each grant participant. During the course redesign
phase, instructional designers used the Classroom Observation Protocol for
Undergraduate STEM (COPUS) to observe grant participants and determine the
extent and type of support needed for individual participants (Smith, 2013). The
COPUS directly aligns with the Teaching Practices Inventory (TPI) selfassessment discussed later in this work (Wieman, 2014).
RESEARCH-BASED TEACHING PRACTICES
During the redesign, instructional designers worked with faculty to identify one to
two course concepts or units in which students would benefit from the incorporation
of research-based teaching practices, including but not limited to multiple in-class
formative assessments; low-stakes warm-up exams within the first four-weeks of
the class; metacognitive post-exam “wrappers,” or self-reflections that encouraged
students to reflect on test performance; common misconceptions and student errors
explicitly shared with students; and active learning. In a limited number of cases,
peer educators known as Learning Assistants (LAs) were added to facilitate small
group learning during class, allowing the scaling up of collaborative and active
learning in high enrollment courses. The combination of adaptive courseware to
prepare students, the instructor’s use of research-based teaching practices, and the
integration of LAs to help guide and engage students in challenging and
collaborative learning activities during class can be another transformative
approach to teaching (Talbot et al., 2015).
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FACULTY LEARNING COMMUNITY
Grant participants were invited to participate in the Faculty Collaboration Group, a
grant-specific faculty learning community that typically met for ninety-minutes
five times throughout the academic year. The faculty learning community provided
instructional designers a forum to share just-in-time professional development
grounded in research-based teaching practices through mini-workshops and
modeling. The meetings also fostered cross-discipline collaboration and provided
faculty an opportunity to share teaching successes and challenges related to
adaptive courseware and in-class teaching practices.
Cross-discipline collaboration. The cross-discipline nature of the faculty
learning community allowed faculty to learn with and from peers with whom they
did not typically engage. For example, discipline-based teams (biology, chemistry
and accounting) whose members worked together to redesign their courses would
branch out and work with faculty from physics, philosophy, economics, and history
during the Faculty Collaboration meetings. Also, faculty from psychology often
started the meeting with an activity focused on the science of learning and its
teaching application relevant to all disciplines.
Adaptive courseware and the teaching effectiveness framework. The
Teaching Effectiveness Framework (TEF) developed at CSU consists of seven
domains of teaching effectiveness and is used to guide faculty and departments in
developing and evaluating teaching. The domains include: Curriculum/Curricular
Alignment, Classroom Climate, Pedagogical Content Knowledge, Student
Motivation, Inclusive Pedagogy, Feedback and Assessment, and Instructional
Strategies. Many of the teaching strategies presented during the Faculty
Collaboration meetings focused on the Feedback and Assessment domain of the
Framework. The metacognitive and self-regulated learning features found in
adaptive courseware align with learning theory and teaching practices related to
Feedback and Assessment. During Faculty Collaboration meetings, instructional
designers modeled in-class feedback strategies, such as creating and comparing
concept maps in small groups or writing iClicker questions to review the concepts
student most struggled with in the previous week’s courseware assignment.
Instructional designers also guided the faculty learning community in a goal
setting process to develop community members’ teaching using the TEF. During a
faculty collaboration meeting, faculty members were encouraged to choose one
domain and set a teaching goal; faculty teaching goals were used to inform topics
for future Faculty Collaboration meetings.
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Dashboard challenge. Analytic dashboard reports in adaptive courseware
are designed to provide learning analytic data to faculty to allow faculty members
to:
1) make instructional decisions related to concepts that may need further
discussion,
2) determine which students are struggling and would benefit from
instructor outreach, and
3) increase the faculty use of formative feedback through the adaptive
courseware system.
The various adaptive courseware platforms adopted at CSU use student data
and interactions to populate sophisticated analytics dashboards. Instructors can use
these reports to make data-driven decisions about class activities and assignments
focusing on student needs. However, the power of the learning analytics cannot be
fully applied without faculty engaging with the data nor without faculty members
implementing interventions that address gaps in student learning (Cai, 2018). Upon
the realization that the analytic dashboards were rarely used, faculty were invited
to partake in the Dashboard Challenge. During the challenge, each participant
recorded in a Google spreadsheet time spent using the dashboards, data collected,
the intervention initiated, and the results achieved. At the completion of the
challenge the faculty participants received one of three books addressing researchbased active learning strategies.
The faculty response to the Dashboard Challenge was varied during its twosemester implementation. While faculty committed to using one key report from
the analytic dashboard in fourteen different course sections, only six sections were
still recording usage of the dashboard at the end of the eight-week period. Overall,
faculty feedback related to the analytic dashboard was mixed. The Chemistry
faculty had prior experience using ALEKS and reported that the dashboard
provided helpful information that was used to make instructional decisions.
However, faculty using a platform new to them had difficulty with each of the
following:
• allocating time to run reports,
• selecting which report would provide valuable data,
• fully understanding the data presented which led to trust issues with
the accuracy of the data.
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Curated professional development opportunities. Members of the faculty
learning community also took advantage of additional professional development
opportunities, both as participants and presenters. The following professional
development opportunities were designed with grant participants in mind and
offered on campus:
CSU Summer Conference 2017. Dale Johnson, from Arizona State
University (ASU) shared the use of adaptive courseware at ASU.
CSU Summer Conference 2018. Dr. Ben Wiggins, from the University of
Washington, presented on active learning in large classrooms and held a
special two-hour session for the grant recipients. Also, three grant recipients
shared their experiences using adaptive courseware and research-based
teaching strategies.
CSU Summer Conference 2019. Dr. Sarah Eddy, from Florida International
University, presented research findings on the benefits of active learning.
Also, three grant recipients presented on adaptive courseware, active
learning and classroom climate.

RESULTS
In an effort to demonstrate the impact of the use of adaptive courseware in
conjunction with research-based teaching practices, CSU collected the following
evidence:
1. Student success data
2. Faculty survey data regarding use/implementation of the courseware
3. Teaching Practices Inventory data
MEASURING THE USE OF RESEARCH-BASED TEACHING PRACTICES
Faculty participating in the grant completed the Teaching Practices Inventory
(TPI). The TPI is a faculty self-assessment tool which extracts a numerical score
that reflects the extent to which instructors use research-based teaching practices.
The score of the Extent of use of Teaching Practices (ETP) ranges from 0 – 67 and
is based on the self-reported use of practices that improve student learning
(Wieman, 2014). For example, providing a list of topics to be covered in the course
is worth one point, while providing a list of topic-specific competencies students
should achieve is worth three points. In general, the ETP scores in this report
represent the use of research-based teaching practices for the course as a whole
after the course had been redesigned to include adaptive courseware.
26

Faculty surveys and ETP data from the Teaching Practices Inventory were
collected anonymously by TILT instructional designers using Qualtrics, a webbased survey and data collection tool. The instructional designers provided staff
members of Institutional Research, Planning and Effectiveness information
regarding the sections and instructors participating in the adaptive courseware
grant. A total of 254 sections in 28 unique courses utilized adaptive courseware
combined with active learning between fall 2016 and spring 2019. Over fifteenthousand students participated in at least one adaptive/active course section during
this period.
POPULATION
As shown in Table 2, below, students included in this study were enrolled in a
course that utilized an adaptive courseware platform/active learning.
Demographically, students are similar by adaptive/active courseware status. This is
not surprising since enrollment in these sections is somewhat random and adaptive
courseware was not advertised in the catalog as a component of any section of any
course. Counts do not represent unique students as some students may have taken
more than one adaptive course, or an adaptive/active section of one course and a
non-adaptive section of another course.
Table 2
Student Demographics by Adaptive/Active and Non-Adaptive Course Enrollment
Non-adaptive
Adaptive/Active
Overall
Headcount
13,780
13,858
26,960
Female
58.0%
57.8%
57.9%
3
CCHE index
114.0
114.4
114.2
First generation
25.2%
25.5%
25.4%
Pell recipient
21.6%
21.7%
21.6%
Racially minoritized
24.1%
26.6%
25.4%

The Colorado Commission on Higher Education (CCHE) index is a quantitative measure of a
student’s academic preparation that utilizes the student’s high school GPA or high score rank
percentage combined with ACT or SAT score. The use of the index in admission was retired starting
in Fall 2019. Source: https://highered.colorado.gov/Academics/Admissions/IndexScore/Default.asp
3
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COURSE LEVEL SUCCESS BY ADAPTIVE COURSEWARE/ACTIVE LEARNING STATUS
Student success outcomes pre- and post-redesign provided evidence for the effectiveness
of the adaptive learning platform with the inclusion of active learning. Student and
faculty surveys designed and administered by instructional designers provided insight
into these users' experiences with the adaptive technology, and explored topics related
to ease of use, perceived impact on grades, and effectiveness in the classroom.
Table 3 displays the course success rates for each course and instructor by
adaptive courseware/active learning use. Comparisons are made at the instructor
level to control for individual pedagogical differences. Bold text indicates instances
in which the success rates for adaptive/active sections are at least 1 percentage point
(PP) higher than the non-adaptive sections; italicized text indicates instances when
adaptive/active sections are at least 1 PP lower than the non-adaptive sections.
Additionally, Table 3 displays the Pearson Chi-square p-value for each
course/instructor pair; success rates with statistically significant differences (pvalue ≤ .05) are marked with an asterisk (*).
The effect of adaptive courseware/active learning on student success should
be evaluated on a case-by-case basis. For example, for ECON204 the 86.8%
success rate for students in the adaptive/active group is significantly higher than the
78.1% success rate for non-adaptive group. While LIFE102 (with Instructor X941)
shows similar success rates for adaptive/active and non-adaptive sections (85.5%
versus 79.7%), these rates are statistically similar (p-value > .05). Despite the lack
of statistical significance, the difference may warrant some practical significance:
the 5.8 percentage point higher success rate in the adaptive/active sections equates
to an additional 17 students passing the course compared to the non-adaptive sections.
DATA ANALYSIS OF TPI SCORES RELATED TO SUCCESS RATE
Extent of the use of Teaching Practices scores were obtained for 21 faculty
members participating in the grant. Table 4 displays the course success rates by
ETP score range. Bold text indicates instances in which the success rates for
adaptive/active sections are at least 1 percentage point higher than rates for the nonadaptive sections; italicized text indicates instances in which adaptive/active
sections are at least 1 percentage point lower than the non-adaptive sections.
Additionally, the Pearson Chi-square p-value for each ETP score range is
displayed; success rates with statistically significant differences (p-value ≤ .05) are
marked with an asterisk (*). In general, instructors with ETP scores above 24 had
higher course success rates than those with lower ETP scores. However, these
differences were statistically significant only for instructors of STEM courses with
ETP scores of 30 and higher.
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Table 3
Adaptive/active and Non-adaptive Student Success Outcomes by Course and Instructor
Course & Instructor

Headcount
Nonadaptive

A, B, C, or S grade
Adaptive
/Active

Nonadaptive

76.8%*

Pearson
Chisquare

5.8

0.01

Z911

714

664

BZ 110

Z911

1,028

1,074

70.1%

72.3%

2.2

0.26

CHEM 111

Q259

255

428

64.3%*

82.0%*

17.7

<0.01

E610

572

445

78.5%

78.7%

0.2

0.95

CHEM 113

I274

511

503

77.5%

78.7%

1.2

0.64

ECON 202

D163

661

523

86.5%

85.3%

-1.3

0.54

ECON 204

D849

265

280

78.1%*

86.8%*

8.7

0.01

FSHN 150

B566

142

305

90.8%

91.1%

0.3

0.92

X228

372

165

68.3%

69.7%

1.4

0.74

BZ 101

71.0%*

Adaptive/
Active

PP
difference

K908

353

362

88.1%

87.0%

-1.1

0.66

HES 145

G490

184

151

93.5%

87.4%

-6.1

0.06

HIST 150

I786

108

79

86.1%

92.4%

6.3

0.18

HIST 151

Q672

105

102

85.7%

84.3%

-1.4

0.78

LIFE 102

W394

748

749

77.8%*

82.0%*

4.2

0.04

L298

610

303

75.1%

74.9%

-0.2

0.96

R419

330

299

67.3%*

79.6%*

12.3

<0.01

X941

305

303

79.7%

85.5%

5.8

0.06

W394

275

271

88.7%

90.0%

1.3

0.62

R214

227

235

70.5%

74.0%

3.6

0.39

J78

989

990

95.1%

94.9%

-0.2

0.84

C717

318

341

94.7%*

90.6%*

-4.0

0.05

LIFE 103
PH 121
PH 122

J78

862

1,228

97.9%

97.1%

-0.8

0.28

PHIL 100

H282

305

273

76.7%*

85.3%*

8.6

0.01

PSY 100

P173

306

690

80.1%

79.4%

-0.6

0.82

H366

177

142

87.0%

86.6%

-0.4

0.92

L822

319

658

85.9%

82.2%

-3.7

0.15

O203

332

664

79.2%*

88.9%*

9.6

<0.01

S354

350

164

87.4%

90.2%

2.8

0.35

* Statistically significantly different at p ≤ .05
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FACULTY REPORTED RESULTS
Some faculty collected their own data related to the addition of adaptive
courseware and research-based teaching practices. Faculty from economics and
physics were already using adaptive courseware prior to their participation in the
grant. However, before the grant they used the courseware only as an optional
study tool and not as a graded, integral part of the content delivery. As grant
participants, faculty in economics and physics agreed to incorporate the
courseware as a graded assignment. Instructional designers partnered with these
early adopter faculty members to kick-start faculty recruitment and share the
success of the economics and physics courses early in the grant.
Table 4
Adaptive and Non-adaptive Student Success Outcomes by Course Type and ETP Level
Course type and
ETP score
STEM

NonSTEM

49-37
34-30
27-24
21-18
34-30
27-24

Headcount
NonAdaptive
adaptive /Active
4,676
4,904
865
731
1,207
1,171
353
362
759
1,401
611
963

A, B, C, or S grade
NonAdaptive/
adaptive Active
82.5%*
85.0%*
71.9%*
79.1%*
82.7%
84.5%
88.1%
87.0%
83.0%
85.9%
78.4%
81.1%

* Statistically significantly different at p ≤ .05

Percentage
points
difference
2.4
7.2
1.9
-1.1
2.9
2.7

Pearson
Chisquare
<0.01
<0.01
0.22
0.66
0.07
0.19

Economics. Introductory courses in economics were redesigned by a
team of graduate student instructors led by the course coordinator and
supported by instructional designers. One course section also incorporated
Learning Assistants. The course coordinator reported the following results,
attributing these results to the collaborative nature of the course redesign
process:
● Improved Teaching. Due to the team approach, instructors only had to
focus on designing several weeks’ worth of course content. This
resulted in very high-quality content and allowed more time for
instructors to improve in-class presentations, work with students, and
respond to emails.
● Level Playing Field. Students, regardless of instructor, were treated
consistently.
● Consistent Course Grade Outcomes. Course grades across all course
sections and instructors were not statistically significantly different.
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Physics. The lead physics instructor identified the following outcomes
following the addition of courseware as a graded component and Learning
Assistants in his courses with over 220 students:
● Improved Qualitative and Quantitative Reasoning. On qualitative
questions on reading quizzes, the fraction of students getting scores of
less than 50% decreased by one-third. On quantitative exam questions,
students provided answers that better aligned with the laws of physics.
● Improved Exam Performance. Students demonstrated distinct
improvements in exam scores on tests of similar difficulty; the instructor
was able to increase rigor without reducing scores.
● Greater Student Success. The already low DFW rate was reduced further,
and the number of students with truly low scores noticeably decreased.
FEEDBACK FROM FACULTY MEMBERS REGARDING ADAPTIVE COURSEWARE
While feedback from faculty members has been mixed, most feedback has been
positive. In follow-up conversations, surveys, and focus groups conducted by
instructional designers, faculty members provided the following advice to their
colleagues:
● Be sure to give yourself plenty of time, and get support in place, as you
implement the adaptive courseware.
● Get training on how to use the reports and learn how to integrate the reports
into your teaching.
● Really consider and think through the purpose (adaptive learning) will
serve and the role it will fill in your class and in the students' learning. Do
it intentionally, rather than for checking a box, because this will yield better
outcomes. Make sure the connection to other course content is clear,
otherwise it may lead students in the wrong direction.
● Do It! Adaptive courseware is great for visual learners and also allows
more time in class for active teaching, discussions, and targeted topical
activities to solidify a concept.
● The courseware is excellent for preparing students for lecture and as an
additional resource for understanding the material.
● Use the metrics to help define which parts of the content are not being
comprehended as a trend.
● (Adaptive courseware is) a valuable tool, but it is not a magic bullet.
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● Choose a textbook system that you are comfortable with. Check with others
to make sure you know the pros and cons of that system before adopting.
● Make (adaptive courseware) graded but a minimal portion of the overall
grade. Most students who attempt the assignments earn full credit and it is
not a reflection of their true understanding of the material.
● … it is a great experience and an awesome way to keep students engaged
and motivated in the class. Also, the adaptive courseware allows for other
types of questions and self-graded assignments that might assist instructors
in large sections.
● Adaptive courseware has encouraged students to engage more with reading
material and independent study skills… Using adaptive courseware has
taken the pressure off me to lecture on everything in the text, giving me more
time to use discussions and other active teaching/learning strategies in
class.
Further, faculty had the following recommendations for vendors:
● The adaptive courseware questions did *not* always correspond well with
what I covered in lecture or even what the questions should have
corresponded to in the section of the textbook. This was frustrating for
students and for me. I actually did the homework also and was often
surprised by aberrations in the kinds of questions asked and in the level of
detail they went into. I think this, aside from making students frustrated and
eroding their confidence in the platform, means that I cannot accurately
assess the impact of the courseware on student performance or engagement.
● Make it more applicable to what I am teaching. There is very little control
in the current version that allows the questions associated with the reading
to reflect the things that I would REALLY like them to understand before
coming to class. Many of the students would think that because the
courseware focused extensively on one thing that they struggled with (even
if I indicated that that particular subsection of the text should not be
included) that would be what they would be assessed on for the exam, when,
in fact, it wasn't even something that I thought was important enough to
cover in class. It would also be helpful to see the range of questions that my
students were asked. That way, if a student was directed down an irrelevant
rabbit hole, I could reach out and try to fix that.
● Better integration with the Canvas gradebook (sometimes grades don't
automatically transfer from Connect to Canvas).
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DISCUSSION
In general, instructors involved in the grant believed the platforms helped their
students become more engaged in course material, and there tends to be a slight
positive association between the adoption of adaptive courseware with active
learning and the course success rate. The use of adaptive courseware with active
learning appears to be generally favorable and not detrimental to student success.
Faculty use of research-based teaching practices in strategic alignment with active
learning and adaptive courseware provided the greatest measure of success.
The challenge for faculty is to implement the adaptive courseware in a way
that is manageable (to both the instructor and students) and beneficial for students.
Moreover, adaptive platforms need to give faculty the ability to select the specific
questions and courseware content to avoid presenting information that is irrelevant
and does not align with course objectives. When assessing the value of adaptive
courseware to the university community, special consideration should be paid to:
1) the courseware’s impact on the depth of student learning,
2) student achievement of learning objectives, and
3) how the faculty member uses the data from the analytic dashboard to inform
instruction.
In sum, these aspects of adaptive courseware cannot be measured simply through
comparisons of course success rates. Rather, the institutions need to assess the true
value of adaptive courseware through a variety of techniques involving analysis of
data collected from those using the technologies who have reported directly on the
aspects that enhanced or had a positive impact on their experiences as learners and
teachers.

LIMITATIONS
Overall, standardizing course redesigns, adaptive courseware adoption, and active
learning practices were challenges. In an effort to best meet the needs of faculty,
course content and students, redesigns were tailored to each course's needs and each
instructor's teaching styles. Faculty members’ levels of comfort with implementing
research-based teaching practices varied as well. Each redesign required
customization to utilize best each instructor’s unique skill set.
All courses were redesigned to accommodate the addition of adaptive
courseware chosen from one of the twenty-one approved vendors. The approved
courseware options offered an array of features and reporting capabilities. In some
instances, faculty found the reporting dashboards and analytics of some platforms
to be too rudimentary to be useful, while other platforms' complexity (user interface
and reporting) proved to be a deterrent to their use. Reporting terminology and

33

definitions also varied and were unique to each platform. This made comparing
data across multiple platforms too difficult and imprecise to be useful.
Further, variation in teaching load between semesters (cycling in and out of
teaching specific courses) had the potential to influence courseware adoption and
use, and the potential to influence research-based teaching practices. This variation
in teaching schedules is reflected in the sections selected for the analyses included
in this report. Ideally, comparisons between adaptive and non-adaptive sections are
made between like terms (fall-to-fall or spring-to-spring), yet in some instances
fall-to-spring comparisons were made.
While the Extent of use of Teaching Practices (ETP) score from the
Teaching Practices Inventory (TPI) provides an indication of a faculty member’s
use of a teaching practice (e.g., collaboration or sharing in teaching, providing
supporting materials, feedback and testing), the ETP score does not assess the
quality of implementation of teaching practices. Additionally, the TPI was
developed in two versions, one to assess ETP in STEM courses and another for
Humanities courses. Since the two versions are similar and the majority of courses
participating were STEM, the STEM version was used across all CSU courses, for
the sake of consistency. Lastly, while over 40 instructors participated in the grant,
ETP scores were obtained for only about half of them, thus the comparisons
represent a subsample of the redesigned courses.

LESSONS LEARNED
ADAPTIVE PLATFORM ADOPTION AND USE
Taking a transformative approach to the implementation of adaptive courseware was
a high-touch, time-intensive endeavor. Faculty had competing priorities. Moreover,
the simultaneous processes of incorporating research-based teaching practices and
adaptive courseware - technology, student communication, and analytic data inventions
- required a multi-pronged approach, including each of the following resources:
1) committed support from upper administration;
2) a deep, explicitly identified connection between the new effort and an
ongoing university initiative;
3) access to instructional designers;
4) formation of and/or participation in a faculty learning community;
5) relevant professional development opportunities;
6) participation stipends;
7) a forum to recognize faculty members’ participation in the grant.
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To help ease the changes and transitions, future redesigns should place a
stronger emphasis on the use of data from the analytics dashboards as an integral
part of the redesign earlier, during the design process. Lessons learned include:
Content quality is key to faculty adoption. When selecting adaptive
courseware, faculty are most concerned about content quality, as opposed to
courseware functionality. If the content is not of high-quality, then faculty members
will choose a different textbook or courseware platform.
Adaptive courseware must be easy to use – for faculty and students.
Adaptive courseware needs to be intuitive and easy to access since faculty members
have little time to provide technical support to students.
Require faculty to commit to using one analytic report at the onset. The
institution should place a strong emphasis on the use of one or two key reports from
the analytic dashboard to ensure regular use of the analytic dashboard for the
purpose of making instructional decisions.
Encourage vendors to incorporate automated analytics reporting.
Faculty members have expressed a preference for automated analytics reporting;
special consideration may be given to a platform with such capabilities and course
redesigns can incorporate the interpretation of these features.
FACULTY RECRUITMENT AND PREPARATION
Gaining faculty buy-in when adopting new educational technologies or new
instructional strategies is key to the success of the implementation. A few key
lessons related to preparing faculty members for taking on an initiative include:
Solicit administrative support. The adaptive courseware implementation
at CSU benefited from the support of the president and provost. The scaling of
innovative teaching and learning practices requires support, resources and
incentives from university leadership (Hall et al., 2016).
Identify faculty champions. Recruit faculty members who tend to be early
adopters and who are willing to share their story across campus. Faculty members
are interested in hearing from colleagues within their own discipline. In addition,
faculty members who teach large-enrollment classes are particularly interested in
learning from and observing colleagues who also teach large classes.
Reinforce the alignment of content with course outcomes. Faculty
members need to be willing to trim excess content from class time so they can focus
on the outcomes. This applies to content delivered via the adaptive courseware as
well as content delivered during class time. Students expressed frustration when
courseware content did not align with course outcomes.
Manage time expectations. It takes substantial course design time to
ensure alignment between course outcomes, content, research-based teaching
practices, assessments, and the adaptive courseware.
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RECOMMENDATIONS FOR FUTURE RESEARCH
LONG-TERM IMPACT OF COURSEWARE USE ON SUBSEQUENT COURSES
While this paper discusses the impact of redesign and the use of adaptive
courseware on individual courses, more longitudinal research is needed on the longterm effects on learning and retention for students who experienced adaptive
courseware and active learning in high-enrollment general education courses. Does
the use of adaptive courseware aid in the retention of core concepts and
subsequently provide a firmer foundation of knowledge for future coursework?
EFFECTIVE USE OF LEARNING ANALYTICS
To compare the effectiveness of adaptive courseware, vendors must be willing to
agree to a common baseline set of data, reports, and learning analytics. This
common dataset would be IEEE Caliper compliant, enabling institutions to gather
aggregated learning analytics from all courseware platforms.
LESSONS LEARNED FOR FUTURE DATA COLLECTION
Link student and faculty surveys. The student and faculty surveys were
anonymous and independently programmed. Embedding the section identification
or course reference number as part of the surveys and datasets would enable direct
comparison of student data within each instructor's course. For example, such
logging of data would facilitate:
•
•

•

tracking the classroom culture and teaching practices related to the use
of adaptive courseware;
addressing the “helpfulness” of courseware from the student perspective
by tracking if the courseware is simply an additional tool or is tightly
integrated into teaching practices; and
comparing the instructors' ratings of the use of active learning in the
classroom with students' ratings of their anticipated course grade.

Link adaptive courseware to courses. Up to seven different adaptive
courseware platforms were utilized for this grant and it is unclear which platforms
were used for which courses, whether instructors utilized more than one platform
across their course(s), or how many different platforms a student may have used
(since some students enrolled in multiple courses that utilized adaptive courseware
during the grant period). Linking student success, as well as student and faculty
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perceptions and preferences, to each platform could reveal whether there is a
better/best or preferred platform that could be adopted on a larger scale for the
university overall. Additionally, students reported that the connection between the
courseware content and classroom content is not always evident. Further
investigation is warranted to determine if such connections are related to the level
of customization for a particular platform, timing of content delivery, or other
issues.
In-depth student and faculty assessments. Focus groups or interviews
with students and faculty could provide insight into how these stakeholders utilized
adaptive courseware but also, and more importantly, how utilization impacted the
classroom and learning environments.
Analyze faculty strengths as indicated by the Extent of the use of
Teaching Practices (ETP) sub-category scores in relation to student success
rate. Aligning ETP sub-category scores such as “in-class features and activities,”
“assignments,” or “supporting materials provided” with student success rate could
provide insight into which specific practices positively affect student achievement.
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APPENDIX A: IMPLEMENTATION CHECKLIST

Adaptive Courseware Grant - Implementation Checklist
Course Information:
Number and Title
Contact Information:
Project Lead

Name

Email

Phone

Faculty
TILT
Phase

Activity

Explore

o
o
o
o
o

Strategize

Formalize

o
o
o
o
o
o
o

o

Design

o
o
o
o
o
o
o
o
o
o
o

Who & When

Discuss Grant Summary document
Review Memo of Understanding (MOU), especially
departmental & participant expectations
Review adaptive platform options
Discuss project timeline
Review course syllabus and objectives to target
opportunities for redesign
Discuss recruitment meeting
Determine ID’s and roles for project
Discuss course outcomes and syllabus
Choose adaptive courseware platform
Determine formal Project Plan and Milestones
o Classroom observation(s)
o Future meetings
o Progress reports
Discuss grant assessment/research:
o APLU IR data requirements
o Options regarding student engagement, learning
and/or academic achievement data
o Course observations, etc.
Discuss Teaching Practices Inventory
Collect signed MOU
Determine design needs (syllabus, objectives, technology,
HIPs, course map, etc.)
Plan adaptive courseware technology integration
(platform set-up, use & vendor support)
Discuss campus partnerships if applicable
Compete pre-redesign Teaching Practices Inventory
Identify and schedule grant assessment/research
Develop student communication plan (technology & HIPs)
Determine and plan high-impact practices
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Implement

o
o
o
o
o
o
o

Use adaptive platform
Incorporate high-impact practices
Adhere to grant assessment/research plan
Complete status reports as scheduled
Observe course on a designated HIP day
Adjust platform & HIP integration as needed

Wrap-up

o
o
o
o
o

Complete post-redesign Teaching Practices Inventory
Determine lessons learned (plus/delta, etc.)
Schedule future updates and/or revisions as needed
Write a project summary
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